was unequivocal; 02, H2, and CO were specifically eliminated as significant contributors to the pressure transients. The burst was observed to depend on both 02 and CO2 tensions during the preceding dark period. The magnitude of the burst also depended on the duration of the dark interval before illumination. The half-time for restoration of maximal burst capacity was about five minutes. The phenomenon was not eliminated by cyclic repetition of dark and light periods; each illumination produced a burst whose magnitude depended on the length of the preceding dark period. When cells capable of exhibiting a burst were exposed in the dark to C1302, production of C1302 was observed at the beginning of the subsequent illtumination. Isotope exchange between environmental CO2 and the burst reservoir was at least as rapid as the dark refilling of this reservoir. Differential inhibitions of steady state photosynthesis and of the CO2 burst were observed with potassium cyanide and with o-phenanthroline. Phospholipids are a heterogeneous group of substances having in common the presence of fatty acids, alcoholic esters of phosphoric acid and usually a nitrogenous base among their hydrolysis products. There is considerable knowledge concerning the composition of phospholipids found in plants, but there is a complete lack of information relative to their mode of synthesis and function in the plant kingdom.
LITERATURE CITED
Investigations on the pathway of synthesis of phospholipids in animal tissues have been underway for some time. The tracer technique has been widely used to elucidate the mechanism of synthesis. The incorporation of p32 into phospholipids by animal tissues has been known since 1941 (1). Evidence has been acquired which indicates one route of biosvnthesis is a phosphorvlation of glycerol followed by esterification of the glycerol by long chain fatty acids to form phosphatidic acids. It has been demonstrated that isolated rat liver mitochondria incorporate p32 into the phospholipid fraction under conditions conducive to oxidative phosphorylation (2, 3).
Addition of glycerol strongly stimulated this incorporation (3). Isotope dilution experiments and use of a-glycerophosphate32 indicate that the route of synthesis apparently proceeds by way of L-a-glycerophosphate (3). Esterification of a-glycerophosphate by long chain fatty acids requiring coenzyme A (CoA) and adenosine triphosphate (ATP) has been observed with a lyophilized guinea pig liver fraction (4) . The product of this incorporation appears to be a phosphatidic acid (3, 4) . Rat liver acetone powder extracts contain a system which incorporates palmitate-1-C14 into rat liver phosphatides (5). CoA stimulated this incorporation. Two systems have been found in rat liver which will incorporate choline into the phospholipid fraction. Kennedy (6) has isolated a sy-stem in rat liver mitochondria which in-corporates choline into phospholipid by a pathway not involving phosphoryl-choline. Kornberg The identity of the ATP32 synthesized was demonstrated by paper chromatographic analysis using the method of Cohn and Carter (10) . The results showed that the only labeled compound in the lyophilized solution was ATP32.
EXTRACTION AND PLATING OF PHOSPHOLIPIDS: The method of extraction was a modification of the method used by Kennedy (3) . When an experiment was concluded, the reaction was stopped by transferring the incubation mixture to a 12 ml conical centrifuge tube and adding 2 ml of 10 % trichloroacetic acid (TCA). The precipitate was centrifuged down and the supernatant discarded. The precipitate was resuspended and washed twice with 5 ml of 5 % TCA, and the supernatants discarded after each washing.
HYS10LOGY
The washed precipitate was then suspended in 5 ml of absolute ethanol. After centrifuging, the alcoholic supernatant was decanted into a MaizelGerson vessel. The precipitate was then extracted twice with 5 ml of an 8: 20 mixture of benzene and alcohol. After centrifugation, these extracts were added to the alcohol extract. Fifteen ml of watersaturated chloroform were added to the combined extracts. To remove any possible contaminating inorganic P32 which may have been extracted, the organic solvent solution was shaken up with 5 ml of 0.5 M K2HPO4 which was 2 M with respect to KCl. The phases were allowed to separate and the aqueous phase drawn off. This washing was repeated twice with the aqueous phase being removed each time. There was either no activity or only very slight activity in the wash solutions which indicated that removal or the dilution of the inorganic P32 was complete.
The organic phase was then dried in a 30-ml beaker under heat lamps. After drying, the residue was dissolved in 5 ml of water-saturated chloroform and transferred to a stainless steel planchet. The solution in the planchet was dried under a heat lamp and the activity in the phospholipid sample was counted directly in a Geiger-Muller counter.
NITROGEN CONTENT OF ENZYME: Total N determinations were made on several enzyme preparations to determine the variation from one preparation to another. Nitrogen was determined by microkjeldahl analysis. The total N value in mg N/ml based on four different preparations varied from 2.0 to 4.0 mg N/ml. EXPERIMENTAL RESULTS (19) .
INCORPORATION OF INORGANIC P32 INTO THE PHOS-
Results of Attempts at Isotope Dilution with Postulated Intermediates: If known amounts of potential non-radioactive phosphate intermediates are added to a reaction mixture containing P32, the amount of radioactivity incorporated into the phospholipids should be inversely proportional to the isotope dilution by the non-radioactive phosphate of the potential intermediate. Thus far it has been shown that the conditions for oxidative phosphorylation must be fulfilled prior to incorporation of P32 into phospholipids. The most reasonable first step would be the formation of ATP32 and a subsequent transfer to some suitable phosphate acceptor such as glycerol in accordance with the results obtained by Kennedy (2) and Kornberg and Pricer (4). If such a reaction scheme is operating then the addition of increasing amounts of ATP will lower the incorporation into phospholipids by diluting the newly formed ATP32. Also, the addition of glycerol phosphate to the reaction mixture should decrease the amount of labeling in the phospholipid fraction. When increasing amounts of ATP were added, the amount of incorporation dropped (table V) but when L-a-glycerol phosphate was added in varying amounts no effect was seen on the amount of P32 incorporated. That the addition of glycerol to the reaction mixture had no effect ( At higher concentrations of ATP the equilibrium would be shifted to the left, and the leveling off of incorporation at high ATP concentrations would be a balance between the higher concentration of P acceptor, viz ADP due to the myokinase activity, and the dilution effect of the added ATP.
The results with added glycerol phosphate show no dilution effect. It may be that the glycerol phosphate acts in some way to protect the ATP32 formed, perhaps by acting as a competitive inhibitor for a non-specific phosphatase which in the absence of glycerol phosphate is an effective ATPase. L-a-glycerol phosphate, a gift from Dr. E. Baer, was used since work by Baer et al (21) , and Long and Maguire (22) has shown that the natural phosphoglycerides have the L-a-configuration. In addition, no effect was observed on P32 incorporation when inositol monophosphate, phosphorylcholine, or galactinol were added to the reaction mixture.
Identification of ATP32 as a Reaction Product: The identification of ATP32 in the reaction mixture was undertaken to demonstrate that it was a product formed by p32 uptake. An experiment was run in which carrier P was added in one case and no carrier in the second. The supernatants were made alkaline to phenolphthalein and 10 p2.MI carrier P added to the supernatant which had been incubated carrierfree. The inorganic P was precipitated in both by magnesia mixture (23) (24) as the developing solution. After drying the labeled phospholipid was located by radioautography. The paper was then sprayed with the Hanes and Isherwood reagent (25) for organic phosphate to locate the known phosphoglycerides which had been added. Known lecithin had an Rf of 0.9 and cephalin streaked with an approximate Rf of 0.65. Three organic phosphate spots were detected in the chloroform extract of the plant mitochondrial phospholipid. The Rfs of these spots were (a) 0.90, (b) 0.25, and (c) 0.07. Based on spot area and color intensity, the compound running to 0.9 appeared to be the greatest in concentration. However, the radioautograph showed that labeled phospholipid was associated with the phosphate compound at Rf 0.07 and chromatographed as a very distinct spot. Phosphatidic acid, chromatographed in the same solvent system and sprayed with the Hanes-Isherwood reagent, gave a streak having a range in Rf from 0.0 to 0. ** Control: The enzyme was heated 5 min in a boiling water bath prior to addition to the reaction mixture. Final volume was 2.0 ml. Incubated 30 min at 30°C. drop in incorporation. The higher incorporation with added suceinate is explained if it is assumed that a phosphatase occurs which splits p32 from ATP32.
Oxidation of succinate would re-esterify the hydrolyzed p32. Thus, while omitting succinate from the inorganic p32 system completely abolished fixation, the omission of succinate in the ATP32 system has only a relatively slight effect. In support of this concept is the observation that DNP reduces the ATP32 system about 30 % while it inhibits the p32 system about 75 to 90 %.
Stability of the ATP32-utilizing System: All attempts to prepare frozen or lyophilized mitochondrial preparations which retained the ability to fix p32 in phospholipids were unsuccessful.
However, when frozen mitochondria were tested for their ability to employ ATP32 at the source of label, they were found not to have lost their ability to incorporate P32 from ATP32 into phospholipids despite in some cases having been stored for 3 (table VII) .
While the labeling of phospholipids by inorganic p32 is oxygen dependent, the phospholipid is labeled under anaerobic conditions with ATP32 as the source of label. Addition of agents which uncouple phosphorylation from oxidation, such as arsenate or DNP, had no effect on the amount of p32 fixed in the phospholipid when ATP32 was used.
Isotope-Dilution Experiments: If the path of synthesis proceeds by p32 ATP32 e+ e -e phospholipidp32, then increasing amounts of non-radioactive ATP added to the reaction system should decrease the incorporation in the phospholipid fraction when p32 is the source of the label; unlabeled inorganic P should have no effect when ATP32 is the source of label. Tables V and VIII give frozen or lyophilized mitochondria, there should be no permeability considerations involved. When glycerol and/or inositol were added to reaction mixtures with frozen or lyophilized mitochondria and ATP32, no increase of labeling in phospholipids was observed. Thus, there is either sufficient P-acceptor present so as not to be limiting, or these compounds are not the phosphate acceptors. When glycerol-1-C14 was incubated with mitochondria, the isolated phospholipid fraction had no C14-activity. Further, choline-1,2-C14 under similar conditions was not incorporated into phospholipids. The possibility still existed that glycerol phosphate was on the pathway to phosphatide synthesis and that the negative results with previous isotope dilution experiments were due to the impermeability of the mitochondrial membrane to L-a-glycerol phosphate. However, since washed mitochondria readily oxidize L-glycerol phosphate to triose phosphate, impermeability must be ruled out as a factor. DISCUSSION The chemical nature of P32-phospholipid synthesized by peanut mitochondria remains unknown. It does not resemble the conventional phosphatidyl choline, phosphatidyl ethanolamine, or phosphatidyl serine. It is not a phosphatidic acid. Dawson (20) using guinea pig brain dispersions, found p32 incorporated into phospholipid under conditions of oxidative phosphorylation. Fractionation of the isolated phospholipid of these brain dispersions showed that the p32 was not incorporated into phosphatidyl ethanolamine, phosphatidyl serine or spingomyelin and only very slowly into phosphatidyl choline (26) . The diphosphoinositide of the brain dispersion had a high specific activity and an unknown lipia substance incorporated a large proportion of the p32 fixed. It is possible that P32-phospholipid may be related to the complicated phospholipid described by Malkin and Poole (27) as a phosphoinositide since this phospholipid makes up 38 % of the total peanut phospholipid. It is conceivable, however, that the p32 is incorporated into as yet unknown or undescribed phosphatides.
The possibility still exists that the reaction being studied is an exchange type of reaction since it is undetermined as to whether there has been any net synthesis. Such an exchange would be an enzymatic one. However, unless the P is a terminal group, the probability that all the bonds open simultaneously and allow P32 to exchange for unlabeled P is rather remote. The observation that a specific phospholipid becomes labeled would argue against a simple general exchange reaction into the several types of phospholipids.
The fact that incorporation of the added phosphate did not exceed 0.35 % does not necessarily imply that the synthetic mechanism involved is sluggish or of little consequence. The levels of incorporation here are of the same magnitude as those found by Kennedy (3) with rat liver mitochondria.
SUMMARY
The incorporation of p32 into the phospholipid fraction of peanut cotyledon mitochondria has been described. The first step on the route of incorporation is the esterification of p32 into ATP32. This step requires an adenine nucleotide, Mg++ and a Krebs cycle intermediate. The nucleotide requirement can be satisfied by either AMP, ADP or ATP. The incorporation into ATP32 is oxygen dependent and is sensitive to dinitrophenol. Only freshly prepared mitochondria can perform this step. The maximum amount of incorporation was 0.35 % of the added P.
The steps from ATP32 to lipid phosphorus are unknown. Mg++ is required, and either fresh, frozen or lyophilized mitochondria can perform this sequence. Dinitrophenol has no effect on this portion of the route of p32.
The phospholipid which becomes labeled is unknown. Chromatographic studies have shown it is not phosphatidyl choline, phosphatidyl serine, phosphatidyl ethanolamine, or a phosphatidic acid.
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